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A bstr act
A r e view ofthe nighttim efir es ofMongolia obs e rv able withthe Defe n s eMete or ologic al
SatellitePr ogr am(D M SP)Ope ra土io n al L inesc a nSyste m(O L S)rev eals majo r血esinthe
n o rth- c e ntral, !10rtheasta ndfar e astem s ections ofthe c o u ntrystartedo c ur red
inte rmittentlyfro m mid- Aprilto mi d- May, 1 996. Tim eperiodwith the m o stexten siv e
s ets of fir e s obs e rv able withD M SP- O L S datain cludeApril 12-14, 2q,22, 26-2Sa nd May
13
,
20-21.
1. Introdu ctio n
h reviewingthelite r atur e,the e a rliestrepo rtde scribingthe obs er v atio nof 丘re
u sing a s atellite s e ns or a cquiringdaily - glob ale ar血 obs er vations o cc tErred whenCroft
(1973)de scri bed obs erving血e satnight in A 丑ica using "photogr aphs” gen e rated fr o m
theDefe n seMeteo r ologicalSatelliteProgr am(DMSP)Ope ratio nal L inesc anSystem
(O LS)visibleb anddata. Cro丘(197S)w a slate r ableto u sedigital O L S da王ato obse rv e
Br e s
,
citylights andga sfla r es. Thefirstsyste m atic inv ento lγ Of fir es with O LS data w a s
a c c o mplishedbyCaho o net al.(1992)who m an u allydigitiz ed 血epoints 血o m 瓜 m
produced丘om nighttim e OL Sorbits o v erA 丘ic a･ M or erec entlyalgori thm sfo rthe
dete ctio n of申es usingdigital0 LSdataha v ebe e nde velopedO=1vidge etal･, 1996a)･ h
thispaperw e r e vie w a s et offir e Obs e rv atio n s m ade in Mo ngoliadu ringthedevastating
fir es e a s o n ofApri1and Mayof 1996.
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2. T heI) M SP Ope r atio n al Lin es ca nSysteJn
The D M SPm ai血ain s aco n stellation oftw o s atellite sins un-syn chro no u s, n e a r-
polaro rbitat altitude s ofappro xim ately833 km , an inclinatio nof98.8degrees, a nd an
orbitalperiodof1 02m inute s･ On e satelliteis ina
r
da wl - du sko rbit,the se c ond in aday
- nighto rbit. T he D MSPphtfor ms arethree axis stBLbiliz ed, withroll,pitch, andyaw
va ria:tionskept to within＋/- 0_01degrees . This stabilityis tmique c o mparedto other
polar o rbitingsyste ms s u ch a sLa nds at o rthe N O A A PolarOrbitingEn vir on me rltal
Satellite s.
･ T he N O A A Natio nalGe ophysical DataCente r(NGD C)se rv e s a sDoD
'
s archive
ofda土aforthe DMSPs e n s ors. n eU,S. A irFor ce G lob al Weatbe rCe ntral ha s s e nds
D M S P datatape sto N G D Cdaily. The D M SPar chiv ew a se stablished in Ma rch of 19 92,
andbeg an rec eivingdata on adailybasisinSepte血be r of 1992and ha s oper ated
c o ntin u ouslyslnCe that tim e.
T he Ope ra:tional Lin e sc an Syste m(O LS)is an o scilhtingsca n r adio meter
designedfo r clo udim aging wi dltw o SPe Ctralb ands(V ISandT R)and a sw athof 3 000
km . There aretw ospatialresolution m ode sinwhich data c anbe acquired. Tbe full
r e soludondata, ha vingn ominalspatialresolutio n of O･56km ,is refer redto a s
"fin e' '1 0n
bo ard av ¢ragmg of fiv ebyfiveblo cks offinedataproduces
"
s mo oth” data witha
n o min alspatialres oltrtion of2.7km . M ostofthedata r e c eived byNO A A-NG D C is n
the s m o othspatialr e s olutio n m ode. The
" ⅥS” bandpa s s strad dle sthe visible and n e a r-
in丘a red(VN R)portion ofthe spectr u mwi tha full-wid th-half･ m a xim um(FWH M)of
0.58 - 0.911 皿. The T Ⅱしband has aFWI:m4of lO3 - 12.91 m . NG D C OLS
geoloc atio n a c c Ⅶ
･
a cyfor the O L Sdatais ＋/- o neplX eluslng Physic allybas edorbital
m e chamic s andterrain c orre ction algorithm s.
The ide ntifica;tio nof flre Sin O L Sdata relie s o ndete ctingar e as ofa ctiv e visible
andne arhi hed emissio n o ntheplanetsu rfa c e atnight, whe n solarillumin atio nis
abse nt. The ⅥSbandsign alis intensi丘edatni申t using aphotom ultiplie rtube(P M T),
m ak ingitpo ssibletodete ct払出tVN Remis sio n s ot 汀C e SElvidge, 1996b)･ TheP M T
system w a simplem er[tedtofacilita士ethedete ctio nofclo uds atmightu sing m o onl ight.
Withsu nlightelim inated,dielightintensific atio n re s ultsin a uniqu edata setinwhich city
lights, gasflar e s, andfir e sc mbe obs e rv ed. Be c a u se of thelo ng w a vele ngthofthe O L S's
the r malba nd
,
the V ISb and isfar s uperio rfo rthedetectio nof丘res.
3. M o ngolia nFir eO bse rv atio n s
N ighttim eD MSP-OL Svisibleband im ager ofMo ngolia a cquir edwi thdata丘om
satelliteF-12w as visuallyin spe cted for e vide n c e of 血es. TLisdatais s um m ariz ed in
Table1. Be c a us e ofthehighlatitude a nd wi dthof Mongolia, the c o u ltry W a sge n erally
obs e /able ontw oO L Sorbits
,
wi the e arlier orbitc o v e nnge a ste m a nd c erltral.
Mongolia andthelater orbitc o verlng W eSte m andc e ntral Mo ngolia. Asthedate of
im age a cquisition appro ached the su mm er S OIstic e, thedata areincr e a slnglyc o nt aminated
by stln ight,particularly w e st ofnadir1 O bs e rv atio ns w er en otpo ssible o nal1 date sdu eto
mis singdata.
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T A B L E1
Fir e soEMoJlgOlia O bs eJ V ed W ithDMS P- OLSData h 1996
Tim e = GM T,No rth- NI Ea st - EI W est = W, Centr al - C
Date Tin e
April 1 1225
2 1213
3 1201
4 1149
5 113 6
6 11 24
7 1254
8 1242
9 . 1230
10 12 18
11 12 06
12 1335
13 132
14 1311
15 1259
16 124 7
17 1235
1$ 122 2
19 1210
20 1158
2 1 114(;
2 2 13 16
23 1304
24 125 2
25 123 9
2(; 1227
27 1215
2i 1203
2 9 1333
30 1 13 9
Co m Jn e nt
mis singdata
quiet
quiet
fTm sN E
mis血gdぬ
quiet
丘∫eN E
氏re N E
丘reN E
fireN E
丘reN E
m any血e sN EandN C
m anyfiresNE and N C
m a ny 血e sN EaJldN C
mis血 gdぬ
fire sN C
丘resNC
氏re sN C
fire sre cede N C
quietNC ne wfir e sFE
fireF B
Tim e
1407
1355
1343
1331
1318
130(;
1436
1424
1412
1400
1348
Co m m ent
missingdata
quiet
quiet
mis singdata
mis singdata
missingdata
quietW
quiet W
fir eNE
伝reNE
丘∫eNE andNC
1429 丘resNC
1417 丘resN C
1404missingdata
13 52n e w丘re s､N C
134 0 m a ny血¢sNC
1328 mis singdata
m any血esN Cand N E
Bres r e c ed N Candexpa ndF E
丘r esNC and F E
丘r esN Cand f
■
E
丘r esN Ea ndF E
firesNElargefiresF E
la rgefir e sF E
血e 島 re c eding
quiet
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1421he sN C(FEnotvisible)
1409 m any 血e sN Ea nd F E
1357 m a ny 血esNC and F E
1345m azLyfire sNC and F E
1321quiet
T A BI,E 1- Co nthtL ed
Fir es ofMongolia Obse rv ed W ith D M S P- O L S Dat且 h 1 996
Tim e - G 氾T, No rth = N, Ea st - E, W est - W , Ce ntr al - C Date
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May 1
2
3
4
5
6
7
8
9
1 0
11
12
13
14
15
1(;
17
18
19
20
21
22
23
24
25
26
27
28
29
3 0
3 1
Tim e CQm n e nt
1309 丘reN E
1256 missngdata
missingdata
123 2 firesF E
1220quietE
mis singda:ta
1325丘陀 N C
missingdata
missingdata
130 1 点resN E
1249 丘resN E
1237quietE
1225quietE
mis血 gdぬ
1200s olarglar e
mis血 gdata
1318quiet
1306quiet
1254quiet
1242丘r e sN E
1229quiet
missingdata
1347 丘resNC
135 丘reF E
1323quiet
miss mgdata
missingdata
1246quiet
1234quiet
1404 fires N C
1210st mlight
Tin e Co Jn ment
1 414quietW
1 402 血eN C
1 431 firesN C(N En ot visible)
1 419 firesNC(N En otvisible)
1 407 m a nyfiresN C
1342 丘re sN C
143 6 五re sN C
1424m a ny五re sN C(E n otvisible)
1411m any丘r e sN C
14 2Squiet W
14 16quietW
1352 quiet
4. Co n cltI Sio n
A s eries of distinctperiods ofquiet anda ctive outbursts of血es canbe observ ed
in D M S P- O L Sdata acquir ed duringtheAprilandMayfire s se aso ninMongoliaduring
1996･ Tim eperiodwi ththe m oste xtensive s ets offlr e S Obs e rvable withD M SP- O L S data
include April 12-1 4, 20, 22, 26-28and May13,20-211 QuietperiodsipcludeApril ト9,
29-3 0a nd May17-1S, 25, 28-29,3 1･ Becaus ethe O L S datais onlyu seful fo rdetection
offir e s atnight･deriv atio nofa m o r eco mpletefir e re c o rd w o血drequ ir eaddito nof
daytim e.
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Figu r e1. Fire sobse rv ed inn orh- c eHtralandn orth- eastM ongolia a土nightu singD M SP-
O L Sdata a cquiredApril 1, 19 6at13:23 G M T･ NoteArerings inn o rth- ea gt･
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Figu re2. Fires obse rvedatnightinno rth- e a stand far- easte 皿 Mo ngolia usingD M S P-
O L Sdata a cquir edApril 2 6, 1996at12:27GM T. Note fire ring m northe a st.
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Figur e31 Fires obse rved atnighth n o rth- cerltralMo ngolia usingDMSP- O L S data
a cquired May2 1,1996at14:ll GM T.
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